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PREFACE

The Global Future Industry Index (GFIl) is a research initiative crafted
by ICV TA&K, bolstered by support from esteemed organizations such
as WIPO, OECD, and IRENA. This study, underpinned by rigorous
secondary research, data collation from diverse institutions, and
interviews with domain experts in biotechnology, green energy, and
advanced information technologies, seeks to comprehensively assess
the capabilities of over 20 countries and regions across future industry
layout, development, innovation investment, and environmental
sustainability.

Future industries, in this context, are defined as forward-looking and
strategically significant sectors involving technology, innovation, and
societal advancement. These industries encompass emerging
technologies, inventive business models, and sectors with profound
impacts on society, the economy, and the environment. Our research
focuses on key domains such as artificial intelligence, biotechnology,
green energy, humanoid robotics, high-performance computing,
quantum information, neuroscience and neuromorphic intelligence,
and advanced communications. The development of these fields
significantly shapes industrial structures, employment dynamics, and
global competitiveness.

Through the deployment of this index, our objective is to furnish
invaluable insights to global decision-makers, business leaders, and
investors concerning the performance and developmental trajectories
of nations in the realm of future industries. We express our gratitude
for the adept composition by the ICV TA&K team and acknowledge the
pivotal role played by all experts involved in this research,
contributing their time, insights, and specialized knowledge to the
formulation of this index.
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Executive summary

Future industries emerge after major technological innovations, disrupting existing markets,
shaping new demands, influencing policy-making, and redefining economic and social
structures. When compared to strategic new industries, it more accurately represents the fresh
direction of future technological and industrial advancement, and it assumes a pivotal,
supporting, and leading role in economic and social transformations. In recent years, the
future industry has become a new competitive frontier for major nations worldwide, and
countries are actively charting their future industrial development.

2023 GFIl Ranking Update:
The United States and China remain in the top two, with fluctuating rankings
in multiple countries and the release of field champions.

Compared to the 2022 rankings, the overall rankings of the United States and
China remain unchanged, remaining in the top two. The rankings of the United
Kingdom, South Korea, Germany, and the Netherlands have all increased, while
Switzerland, Japan, and Singapore have declined to some extent. Among them,
the United States maintains a leading position in multiple fields, China ranks first in
talent and education, Sweden ranks first in sustainability and environment, and
Switzerland ranks first in international cooperation and trend adaptability.

2023 City Comprehensive Ranking:

Leading Cities in the Global Science and Technology Innovation Pattern and
Diversified Competition.

The comprehensive ranking of cities reflects the comprehensive strength of future
industries. In 2023, San Francisco remained at the top of the list, leading in fields
such as Al. However, guantum information and deep space and deep sea need to
be strengthened. London jumped to second place, standing out in neuroscience
and neuromorphic intelligence and deep space and deep sea. Beijing, Munich,
Boston, and other cities have strong technological innovation capabilities. The
United States has the most cities on the list, followed closely by China. Each city
has advantages in different fields, demonstrating the diversity of global
innovation patterns.

2023 Technology Twin Stars Shine:
Breakthrough Progress in Al Large Models and Quantum Information.

As a hot topic in the technology industry in 2023, the Al industry and language
models have achieved remarkable results. Open Al, Google, Microsoft, and other
companies have successively launched their own large model products,
promoting the establishment of the Al ecosystem and multimodal innovation. The

guantum information industry also made breakthrough progress in 2023.



Executive summary

Superconducting guantum bit technology and quantum superfusion have become
the technological trends in guantum computing. Quantum communication
protocols and technologies, as well as quantum key distribution technology, have
also been widely applied and promoted, providing more possibilities for the future
development of guantum communication.

New Technology Trends in 2023:
Accelerated Commercialization of Humanoid Robots and R&D Rush for
Controllable Nuclear Fusion.

Since 2023, the popularity of the humanoid robots industry has continued to rise.
With the continuous evolution of Tesla Optimus, it marks a breakthrough in a series
of core technologies of humanoid robots, providing more paossibilities for its
commercialization. In terms of Controlled nuclear fusion, with its advantages of
large energy release and sufficient raw material reserves, it is expected to become
the optimal solution for nuclear energy. Governments and enterprises around the
world have increased their investment in developing controllable nuclear fusion
energy projects, constructing fusion energy test reactors, and promoting the
research and commercialization of controllable nuclear fusion technology.
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Introduction:Tech Evolution, Global Impact

How do we define the future industry of 20232

This report selects eight future industries based
on the 2023 technology hotspots, comprehensive
considerations of industrial technological
innovation and trends, market demand and
trends, sustainability, and environmental
protection, government policies and regulations,
social and cultural changes, and more. The
selected industries are quantum information,
deep space and deep sea, Al, controllable
nuclear fusion, humanoid robots, neuroscience
and neuromorphic intelligence, advanced
connectivity, and biotechnology.

The future industries can be divided into two
categories: one comprises advanced industries
that are already present and will remain integral
to various industrial economies in the long term,
such as Al, advanced connectivity, and
biotechnology. The other category consists of
industries that are expected to grow into
advanced industries within the next 10 to 15
years, including quantum information, deep
space and deep sea, controlled nuclear fusion,
humanoid robots, and neuroscience and
neuromorphic intelligence.

Compared to the future industries released in
2022, this report has added Al, deep space and
deep sea, controllable nuclear fusion, and
neuroscience and neuromorphic intelligence,
and removed the metaverse industry. The main
reason for the adjustment is thatin 2023, the
concept of the metaverse has become less hyped,
and companies such as Tencent, Microsoft, Meta,
and ByteDance have announced adjustments to
their metaverse-related businesses. Additionally,
it is crucial to further improve the infrastructure
for building networks and high-performance
computing power. Whether it's broadband and
computing power at the hardware level or Al,
they are all framewarks for building the future
metaverse, which may be the most essential
aspect of the market.
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Methodology: The Global Future Industry Index in 2023

It's the second annual comparative ranking that
provides dynamic updates and tracking of
various sectors within the future industries each
year. It comprehensively compares the layout
and development of future industries, innovation
investments, and environmental sustainability
capabilities among over 20 countries and regions
globally, collectively representing approximately
75% of the global GDP.

The index was developed through in-depth
primary and secondary research processes.
Secondary research involves continuous review
of several hundred articles, research reports
released by NGOs such as UNIDO & WIPO,
government policy documents, and ongoing
examination of scientific literature. Primary
research includes nearly 30 in-depth interviews
with experts from various fields globally,
including gquantum scientists, biological scientists,
and professionals in various scientific and
research domains, technology experts,
government policymakers, non-governmental
organization activists, as well as technology
entrepreneurs and venture capitalists in various
sectors of the future industries.

This research process informed an evaluation
and selection of distinct sets of country-level data
to become the indicators of the Future Industry
Index; the 2023 edition now comprises 15 such
indicators. The indicator datasets were turned
into ranked scores in one of two ways. For
guantitative metrics, such as growth rates or
values, each data point for each country was
scaled up or down using minimum-maximum
normalization to develop a range of scores

across all countries for that indicator. For data
that was largely qualitative or nonstandard, a
ranking categorization system was developed,
and each country was assigned a score.

Once all 15 indicators were scored, they were
organized into separate pillars.The data came
from a wide range of latest publicly available
sources. These include the International
Monetary Fund (IMF), the International
Renewable Energy Agency (IRENA), the
Organization for Economic Co-operation and
Development (OECD), the World Bank, the United
Nations Food and Agriculture Association (FAQ),
the World Intellectual Property Organization
(WIPQ), and the National Institute of Standards
and Technology (NIST),The International
Federation of Robotics (IFR) etc. In some cases,
ICV TA&K researchers expanded and refined
existing datasets, conducting additional cross-
comparative country-level research to fill in data
gaps, or to create rankings out of nonstandard
data.

This was done specifically for several indicators in
the future industry policy pillar, including the
Policy Pivot, and in a new indicator added to this
year's index.



As in past editions, the structure of GFIl 2023 is made up of five pillars:

Innovation Ecosystem and Technological Capability - This pillar
measures the overall environment and proficiency of a region or

entity in fostering innovation within its ecosystem and its technological capabilities.

readiness to

The indicators within this pillar include the following:

» R&D and Technology Investment: Evaluate the level of investment in research
and technological innovation by countries or cities, including both government
and corporate

R&D expenditures.

- Attraction and Cultivation of Tech Talent: Examine the ability to attract and
cultivate high-level tech talent, including talent strategies employed by
research institutions and businesses.

- Start-up Activity: Measure the number of start-ups, investment activities, and
the presence and development of incubators, reflecting the vibrancy of the
innovation ecosystem.

« Development of Innovation Ecosystem: Assess the construction and
operation of technology parks, research centers, and technology innovation
incubators to support innovative development.

« Construction of Digital Infrastructure: Evaluate investments in digital
technologies such as 5G and the Internet of Things (IoT) by cities or countries to
support the digital economy and technological applications.

Industry Diversity and Emerging Industries: - This pillar assesses
the diversity of industries within a region or entity and its
embrace emerging sectors.

The indicators within this pillar include the following:

- Potential for Development in Emerging Industries: Assess the potential and
innovation capabilities of future industries, including areas such as artificial
intelligence, biotechnology, and new energy.

« Capability in Building Industrial Ecosystems: Evaluate the ability and level of
countries or city clusters in building ecosystems for future industries.

- Industry Diversity: Evaluate the diversity of industrial structures in cities or
countries, avoiding excessive reliance on a specific industry.



Sustainability and Environment - This pillar measures the
commitment and efforts of a region or entity in promoting
sustainability and environmental conservation.

The indicators measure the following:

- Utilization of Renewable Energy: Examine progress in the utilization of
renewable energy (solar, wind, etc.) by cities or countries.

- Environmental Policies and Ecological Protection: Evaluate government-
issued environmental policies and ecological protection measures to ensure
sustainable development.

Talent and Education - This pillar measures the quality of human
resources and educational initiatives within a region or entity.

The indicators measure the following:

- Cultivation of High-Tech Talent: Evaluate the quality and quantity of higher
education institutions and tech training to ensure an adequate supply of high-
quality talent.

- Innovative Education and Vocational Training: Examine innovative education
and vocational training programs that match industry needs, enhancing the
innovation and practical application skills of talents.

International Collaboration and Adaptability to Trends - This

pillar measures the extent to which a region or entity engages
in global collaboration and adapts to emerging trends. This involves an analysis of
partnerships, collaborations, and interactions with other nations or entities on an

international scale.

The indicators measure the following:

 International Innovation Collaboration: Measure the level of innovation
collaboration with other countries or cities, including research collaboration
and technology exchange.

« Participation in International Industry Chains: Evaluate the degree of
participation in international industry chains and global value chains to expand
markets and strengthen international competitiveness.

« Adaptability to Future Industry Policies and Trends: Examine whether relevant
policies contribute to adapting to future industry trends, including digital
transformation and smart manufacturing.
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National Perspectives
Ranking

i

T
Tl

l

il
’M

=




i Innovation Industr i FiE2 i ZifiEne L
i [NAUSHY 4 o stainability | Collaboration
1 Ecosystem and} Diversity and and i Talentand and
i Technological {  Emerging . i Education ”
! i : Environment | Adaptability to
Country Capability Industries i
______ pommmeee-
]
Score | Rank { Score
] 1
United
States
China 2 — 2 8855 8 84.60 2 96.44 14 76.15 1 97.15 6 86.29
U_mted 31 5 88.54 3 88.07 3 87.54 5 87.18 3 94.30 7 85.40
Kingdom

France 9 — 9 8378 11 81.67 10 8202 5 8718 9 8238 5 87.01
Canada 10 8299 12 80.95 6 8594 15 7579 5 8914 11 81.84
Japan Mmoo 4 8115 6 86.21 7 8558 18 7045 12 8042 14 7917

Denmark 13 79.32 16 7579 17 7437 2 95.02 14 7312 10 83.09

ltaly14 ............ 780914 ..... 7659 ..... 98398137722176921 ..... 9 ..... 8 362
Austra“aw ............ 773614 ..... 7659167561 ..... ] 77544108220-16 ..... 7 668
Spamm ............ 7488]7 ..... 7250]47633”7828186903-13 ..... 7 97]
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RUSSla ........ ZO ............ 694019 ..... 7081207027206547167063-20 ..... 6 849

Note: As the 2022 evaluation only included 10 countries, the ranking changes for countries not listed are not displayed.
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The Global Future Industry Institute (GFIl) has
identified 20 countries with the greatest
technical innovation strength and potential for
future industrial development. GFll evaluates
candidate cities across five dimensions:
innovation ecosystem and technological
capability, industry diversity and emerging
industries, sustainability, and environment,
talent and education, and international
collaboration and adaptability to trends.

For the 2nd consecutive year, the United States
and China topped the GFll, with the United
States remains the unrivaled leader in future
industries and tops the charts in innovation
ecosystem and technological capability,
industry diversity and emerging industries.
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China ranks second and outperforms the United
States in talent and education (1st). The United
Kingdom has improved significantly compared
to last year and is ranked third overall this year,
excelling in all dimensions.

Compared to 2022, South Korea (4th), Germany
(5th) and Netherlands (8th) have all moved up
the rankings in 2023 and consistently appear in
the top ten, while Switzerland, Japan, and
Singapore have all fallen in the rankings in 2023,
ranking sixth, eleventh and twelfth respectively,
with Switzerland ranking first in international
collaboration and adaptability to trends.
Sweden, leading in sustainability and
environment (1st), enters the top ten. Canada,
showing steady growth, ranks tenth.
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Innovation Ecosystem and Technological Capability

Innovation 1.4
Ecosystem and
Technological

Capability

1.5 Construction
of Digital
Infrastructure

1.1 The Future -2 Attraction
Industry Index and Cultivation
of Tech Talent

1.3 Start-up
Activity

Development of
Innovation

Country
Ecosystem

Rank Score  Rank Score Rank Score Rank Score Rank Score  Rank  Score

Ei?;eddom 3 88.07 8 85.76 8 85.76 6 89.32 7 87.54 3 94.66
5W|tzer[and ...... 4 ..... 8710 ...... 6 ..... 8 932 ..... 2 ..... 9644 . 4 ..... 9288 . ]2 . 7864 ..... 13 ..... 7 686

Nemer[ands ..... 5 ..... 8683 ..... H ..... 8042 ..... 3 ..... 9466 e 8 ..... 8576 . 10 . 8220 ...... 5 ..... 9 110 .

Japan ............ 6 ..... 8621 . 4 ..... 9288 . -ﬁ ..... 8042 ..... 15 ..... 7 330 ..... 3 ..... 9466 . 8 ..... 8576

Germany ........ 7 ..... 8603 . 7 ..... 8754 ..... 4 ..... 9288 ..... 12 ..... 7 864 ..... 5 ..... 9110 ..... 16 ..... 7 ]52

Chma ............ 8 ..... 8460 ..... 10 ..... 8220 . 10 . 8220 ..... H ..... 8042 ..... 4 ..... 9288 ..... 10 ..... 8220

Smgapore ....... 8 ..... 8460 ..... 12 ..... 7 864 ..... 5 ..... 9110 ...... 3 ..... 9 466 . ]7 . 6974 ...... 2 ..... 9 644

Sweden1084o74 ..... 9288 ..... 7 ..... 87547 ..... 8754167]52 ...... 9 ..... 8 398

Franceﬂ ..... 8167 ..... 12 ..... 7 8641‘;7686 ..... 10 ..... 8220 ..... 6 ..... 8932 ..... H ..... 8042

Canada e 12 . 8095 ..... m ..... 7 152 ..... 9 ..... 8398 ...... 5 ..... 9 110 ..... 9 ..... 8398 ..... 15 ..... 7 330

|5rae[137980 ...... T 9 822176974 ..... 2 ..... 9 644186796 ..... 14 ..... 7 508

|ta{y147659 ..... 17 ..... 6974 ..... 6 ..... 8932 ..... 18 ..... 6796127864 ..... 17 ..... 6974

Augtra[|aq4765g ..... 14 ..... 7 508157330 ..... 13 ..... 7 686157330 ...... 6 ..... 8 932

Denmark167579 ...... 9 ..... 8 398147508 ..... 19 ..... 6618206440 ...... 3 ..... 9 466

Spam177250 ..... 18 ..... 6796%7152 ..... 17 ..... 6974147508 ..... 12 ..... 7 864

md‘a18713420 ..... 6440206440 ...... 9 ..... 8 398” ..... 8042 ..... 20 ..... 6440

Ru55|3197081 ..... 19 ..... 66]81966]8 ..... 20 ..... 6440 ..... 8 ..... 8576 ..... 19 ..... 66]8

portugalzog)g]z ..... 15 ..... 7 330186796 ..... m ..... 7 1521966]8 ..... 18 ..... 6796

Innovation ecosystems and technological
capabilities are pivotal indicators of a country's
global competitiveness, encompassing R&D and
technology investment, attraction and cultivation
of tech talent, start-up activity, development of
innovation ecosystem, and construction of
digital infrastructure.

The United States and South Korea lead the
ranking in this domain, with the United States
ranking first in attracting and cultivating tech

talent, start-up activity, and development of
innovation ecosystem, and South Korea ranking
firstin digital infrastructure construction. As for
the future industry index, Israel has the highest
investment in research and technology. The
United Kingdom, ranking third in innovation
ecosystem development, demonstrates
balanced progress among the top 20 countries.

In general, the United States, South Korea, and
the United Kingdom are the top countries in this
area.
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2.1 Potential for
Developmentin
Emerging Industries

Rank

Industrial diversity and emerging industries are
vital for a country's economic resilience, aiding
in cost control and stable development. This
includes the potential for development in
emerging industries, capability in building
industrial ecosystems, and industry diversity.

From the results of the industry diversity and
emerging industries ranking, the United States
has a high potential for development in
emerging industries such as Al, quantum,

Score

2.2 Capability in
Building Industrial
Ecosystems

2.3 Industry Diversity

Rank Score Rank Score

biotechnology and new energy, and is a leader
in building industrial ecosystems. Despite
Portugal's top rank in industry diversity, it falls
behind in the other two aspects. China ranks
second in all aspects within this domain, and the
United Kingdom ranks third in industry diversity
and emerging industries.

In general, the United States, China, and the
United Kingdom are the top countries in this
area.
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Sustainability and Environment
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This dimension evaluates countries'
sustainability and environmental efforts, with a
focus on the adoption of renewable energy,
environmental policies, and ecological
conservation.

Sweden and Denmark showcased robust
performance in sustainability, with Sweden
launching solar park initiatives (Sweden's
declaration of plans to build a 90 MwWp solar
park along the runways of Hultsfred Airport) and

Denmark implementing an increased carbon
emissions tax. South Korea and Israel are noted
for their use of renewable energy, while the
United Kingdom and Germany are renowned for
their environmental policies and ecological
conservation efforts. Italy, despite its lag in
renewable energy development, excels in
environmental policy and protection.

In general, Sweden, Denmark, and South Korea
are the top countries in this area.
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This section focuses on evaluating the talent and
education levels of various nations, including the
development of high-tech talent, innovative
education, and vocational training.

China and the United States exhibited notable
achievements in talent and education indicators,
partly due to the extensive collaboration
between businesses and universities in research
and development (R&D), as well as the top three
universities in each country scoring highly in the

QS World University Ranking. Additionally, the
United Kingdom Switzerland, and Germany
received excellent scores for their top three
universities in the QS ranking. Canada and
Singapore also demonstrated praiseworthy
performance in university-industry (R&D)
collaboration.

In general, China, the United States, and the
United Kingdom are the leading countries in this
section.
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International
Collaboration and
Adaptability to

5.1 International
Innovation

5.2 Participation in
International Industry

5.3 Adaptability to
Future Industry

Country Trends Collaboration Policies and Trends
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This section is dedicated to evaluating the
capacity of different nations to collaborate
internationally and adjust to global trends, with
international innovation collaboration,
participation in international industry chains,
and adaptability to future industry policies and
trends.

According to the Nature Index 2023, the United
States, China, and Germany demonstrated
excellence in international innovation

cooperation. According to the 2023 Global Value
Chain Development Report issued by the WTQO,
Singapore, the Netherlands, and Portugal are
notable participants in the global value chain
(GVQ). Furthermore, Singapore, Switzerland, and
the Netherlands have excelled in developing
policies to address emerging industry trends,
such as digital transformation and smart
manufacturing.

In general, Switzerland, Germany, and the
United States are the top countries in this part.
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Global Future Industries Assessment 2023: Future
City 20

The GFIl selected 20 cities (clusters) with the most technical innovation strength and potential for
future industrial development, and the GFIl named them "Future City 20".

City/MAs

1 — 1 San Francisco-5an Jose 98.22
...... 2 1~8Londong644
...... 3 ZBeumg%%
4 ......................... MUWCh ............................................................... 9288 .......
...... 5 _5Boston9110
...... 6 4NEWYork8932
...... 6 _6T0kyo_YOkOhama8932
...... 8 $]7L05Angel658576
...... 9 3Guangdong_HongKong_MacaOGreaterBayArea8398
...... 9 TwasanDlegO%%
..... ]]_]]SEOU[8042
..... 12?18H€fe|7864
..... 13Bemn7686
..... 1495eatﬂe7508
..... 1410par|57508
..... 16P|tt5burgh7152
..... 1775hangha|6974
..... 17T0r0m06974
..... 1914Wa5hmgt0nDc_Bammore6618
..... 20MOSCOW@44O

Note: referto “"Comprehensive analysis and ranking of future industries” for a detailed ranking of each industry segment

Future City 20 ranking considers factors such as quantum information, deep space and deep sea, Al,
controllable nuclear fusion, humanoid robots, neuroscience and neuromorphic intelligence,
advanced connectivity, and biotechnology, and objectively reflects the overall strength of the city/
metropolitan area in these future industries.



San Francisco-San Jose, like in 2022, achieved the highest overall ranking. San Francisco
has top-notch research institutions and a large number of innovative technology talents,
leading the world in Al, humanoid robots, advanced connectivity, and more. However,
San Francisco falls relatively short in guantum information and deep space and deep
sea, and has not entered the top 5 cities in the world in these field.

London's ranking has significantly increased compared to 2022 and ranked second in
2023. London has outstanding advantages in neuroscience and neuromorphic
intelligence, deep space and deep sea, and biotechnology, but needs to be
strengthened in Al and humanoid robots.

Other cities with strong technological innovation capabilities include Beijing, Munich,
Boston, and others. Among them, Beijing, ranking third, has balanced development
across these fields, with notable innovations in advanced connectivity, neuroscience and
neuromorphic intelligence. Munich has shown outstanding strength not only in
biotechnology, but also in neuroscience and neuromorphic intelligence. Boston's
advanced technological environment has attracted many companies from emerging
industries, especially in neuroscience and neuromorphic intelligence, humanoid robots
and biotechnology.

In this ranking, the United States stands out with the highest number of cities on the list,
boasting a total of 8 cities. Following closely behind is China, with 4 cities making it into
the top 20. Germany also has 2 cities on the list, which have a certain competitive
advantage.




Comprehensive analysis and
ranking of future industries




Comprehensive analysis and ranking of future

industries

Quantum Information

Definition

Quantum information refers to a novel method
of transmitting information based on the
fundamental principles of guantum mechanics.
It involves the calculation, encoding, and
transmission of information using the coherent
properties of guantum systems.Quantum
information encompasses guantum computing,
guantum measurement, and quantum
communication. Among these fields, quantum
computing is a branch of computing that
focuses on developing computer technology
based on principles of guantum theory.
Quantum theory explains the behavior of energy
and matter at the atomic and subatomic levels.
Quantum technology will lead to breakthroughs
in various industries, including aerospace,
national defense, automotive, chemical, finance,
and pharmaceuticals. Quantum information
science encompasses guantum computing,
precise guantum measurement, and quantum
encryption.

Summary of Outstanding
Achievements in 2023

a. Quantum computing has various
approaches, with a primary focus on
superconducting quantum computing

Currently, quantum computing is trending
towards superconductivity, ion traps, and
neutral atoms, with multiple technologies
advancing simultaneously. Superconducting
gubits play a crucial role in advancing quantum
technology. On December 5, 2023, IBM released
the next generation of superconducting
guantum processor chips, IBM Condor and

Heron. Among them, Condor has 1121
superconducting quantum bits, making it the
first quantum chip with 1000 qubits. In addition,
IBM announced plans to release the open-
source quantum programming software Qiskit
and the Qiskit-based framework "Qiskit Patterns"
in February 2024. This will provide engineers
with more intuitive and efficient development
methods, making quantum computing
development easier to access and popularize.

b. Quantum computing has reached a
milestone moment

In December 2023, QuEra achieved 48 logical
guantum bits and constructed 40 medium-sized
error correction codes by controlling 280
physical bits. These codes can detect and correct
any errors that may occur during entangled logic
gate operations.

. The fusion of Quantum computing and
supercomputing has become a focal point of
development

In March 2023, Nvidia released the DGX
Quantum system, which integrates technologies
like CUDA Quantum and H100 NVL. This system
provides an acceleration platform for quantum
classical hybrid computing, specifically designed
for generative Al models such as GPT.

d. The security evaluation of algorithms in the
field of post-quantum cryptography (PQC)
becomes crucial

In 2023, a novel neural network training
technigue known as "Recursive Learning" was
developed to execute side-channel attacks on
the highest 5th order mask of the Crystal Kyber
algorithm, which is one of the four anti-quantum
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cryptography security algorithms recognized by
NIST. This method involves cyclically rotating
information and has demonstrated a probability
of recovering message bits above 99%. This
discovery indicates that neural networks can be
used to crack NIST's PQC algorithm, emphasizing
the importance of evaluating the security of PQC
algorithmes.

Future development trends

Currently, guantum information is rapidly
advancing, and the pace of commercialization
and industrialization is expected to accelerate in
the future.

Firstly, guantum computing, with its powerful
parallel computing capabilities, can offer
solutions for Al, cryptanalysis, weather
forecasting, resource exploration, drug design,
and more. In recent years, the cross-fusion
innovation of supercomputing and quantum
computing has garnered widespread attention
and exploration in the field of Al. In the future,
guantum computing will advance offline cluster

technology, connecting multiple quantum
processors through a network to form a larger
guantum system. This will enhance the
performance of quantum computers and open
up new possibilities for the trend of quantum
superfusion.

Secondly, in the field of quantum
communication, current research is focused on
achieving quantum communication over longer
distances and enhancing the efficiency and
security of the process. With NIST's
standardization work in the field of Post-
Quantum Cryptography (PQC) advancing in the
United States, PQC technology is on the verge of
reaching its peak. This standardization process
will establish a solid foundation for the
widespread implementation of PQC technology
and accelerate the development of industry
applications in the PQC field. With the ongoing
advancement of quantum communication,
guantum communication will combine with
cloud computing and the Internet of Things to
enhance information transmission and security
in sectors such as finance, government, and
military.




Rank City/ Metropolitan Area Rank City/ Metropolitan Area
1 Chicago 11 Paris
2 Hefei 12 Delft
3 Boulder - Denve 13 Tokyo-Yokohama
4 New York 14 Shanghai
5 Toronto - Waterloo 15 Zurich
6 Tel Aviv-Yafo 16 Sydney
7 | Snsdngrengeng Hacas
8 London-Oxford-Cambridge 18 Seoul
9 Munich-Stuttgart 19 San Francisco-5an Jose
10 Beijing 20 Singapore

Quantum information, as an emerging field with
substantial potential to transform technological
paradigms in the future, has become a central
focus of global science and technology strategic
planning. The top five cities are Chicago, Hefel,
Boulder-Denver, New York, and Toronto-
Waterloo. In the top 20 rankings, American cities
hold 4 positions, European cities hold 6 positions,
and Asian cities hold 5 positions (including 4
Chinese cities).

In terms of industrial scale and quantum
applications, the United States is currently at the
forefront of global quantum information
development, particularly in the field of
guantum computing, where it maintains a
leading advantage. Companies like Google, IBM,
and Microsoft are making strides in research and
developing quantum computing platforms.
China's guantum information technology is
leading the way in Asia, with major enterprises
like Quantum CTek and CIQTEK. There are also
some potential unicorn companies.

Rank Enterprise Rank Enterprise
1 IBM 11 PsiQuantum
2 Quantinuum 12 Pasgal
3 Google 13 SEEQC
4 QuantumCTek 14 QM
5 Rigetti 15 Hygqubit
6 lonQ 16 Quantware
7 Xanadu 17 ORCA Computing
8 D-wave 18 Quandela
9 CIOTEK 19 ColdQuanta
10 Argit 20 IQM Finland
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Deep space and deep sea

Definition

The deep space industry encompasses a range
of commercial activities utilizing deep space
technology, such as space tourism, space
mining, space manufacturing, and space
science research. Itis a high-tech, high-risk, and
high-return industry that requires support and
investment from various sectors, including
government, enterprises, research institutions,
and capital markets, for its development. The
deep sea industry encompasses a range of
commercial activities that utilize deep sea
technology, such as deep-sea resource
development, deep-sea scientific research,
deep-sea equipment manufacturing, and deep-
sea tourism. The development of the deep sea
industry requires addressing numerous technical
and commercial challenges, including
equipment pressure resistance, deep sea
communication, and energy supply. However, its
development is of great significance for human
understanding of the ocean, the development of
marine resources, and the expansion of living
space.

Summary of Outstanding
Achievements in 2023

In 2023, the "Chinese Eye" experienced a period
of remarkable breakthroughs. It discovered
pulsar binary systems with orbital periods as
short as 53 minutes, detected crucial evidence of
nanohertz gravitational waves, and observed
black hole "pulses" for the first time in the radio
band. These findings have had a profound
impact on the study of galaxy evolution and
supermassive black holes, and have also
introduced a new avenue for gravitational wave

astrophysics.

supermassive black holes, and have also
introduced a new avenue for gravitational wave
astrophysics.

In August 2023, India became the first country to
successfully achieve a soft landing of the lunar
probe "Luna 3" at the South Pole of the Moon.

In September 2023, the South China Sea Institute
of Oceanography, Chinese Academy of Sciences,
achieved a breakthrough in electromagnetic
exploration across the mid-ocean ridge.

In September 2023, NASA's first asteroid
sampling and return mission, OSIRIS-REx (Pluto),
successfully collected 250g of samples from a
near-Earth asteroid called Bennu and returned
to Earth. Preliminary analysis of the samples
revealed that the asteroid contained high levels
of carbon and water, which are the main
components of life.

In October 2023, an international research team
discovered the periodic precession of black hole
jets in the M87 galaxy. This finding linked the
dynamics of the M87 jet with the state of the
supermassive black hole at the center of the
galaxy, providing observational evidence for the
existence of spin in the M87 black hole. This
discovery is in line with Einstein's general theory
of relativity's prediction that "if the black hole is
in a rotating state, it will cause a reference frame
drag effect."
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